,3d  Congress,  I  HOUSE  OF  REPRESENTATIVES,  j  Document 
3d  Session.  j  *  (No.  1478. 


NLAND  WATERWAY,  NORFOLK,  VA.,  TO  BEAUFORT 
INLET,  N.  C—  ALLIGATOR  RIVER  TO  NEUSE  RIVER. 


LETTER 

I  • 

PROM 

rHE  SECRETARY  OF  WAR, 

I  s 

TRANSMITTING 

ItTH  a  letter  from  the  chief  of  engineers,  reports  on 

}  PRELIMINARY  EXAMINATION  AND  SURVEY  OF  INLAND  WATER¬ 
WAY  FROM  NORFOLK,  VA.,  TO  BEAUFORT  INLET,  N.  C.,  WITH  A 
[  VIEW  TO  DETERMINING  WHETHER  THERE  SHOULD  BE  ANY 
CHANGE  IN  THAT  PART  OF  THE  ROUTE  FROM  ALLIGATOR  RIVER 
SOUTHWARDLY  TO  NEUSE  RIVER  FROM  THAT  HERETOFORE 
RECOMMENDED  IN  HOUSE  DOCUMENT  NO.  391,  SIXTY-SECOND 
CONGRESS,  SECOND  SESSION,  AND  HERETOFORE  ADOPTED, 
AND  WHETHER  IT  WOULD  BE  DESIRABLE  TO  EXTEND  THE  ROUTE 
FROM  ALLIGATOR  RIVER  TO  PUNGO  RIVER,  THENCE  TO  GOOSE 
CREEK,  THENCE  FROM  THE  HEAD  OF  GOOSE  CREEK  TO  JONES 
BAY,  AND  THENCE  TO  NEUSE  RIVER,  OR  WHETHER  ANY  MODI¬ 
FICATION  OF  SAID  PART  OF  THE  ROUTE  IS  DESIRABLE. 


..NUARY  8,  1915. — Referred  to  the  Committee  on  Rivers  and  Harbors  and  ordered 

to  be  printed,  with  illustration. 


War  Department, 

Washington,  January  7,  1915. 

he  Speaker  of  the  House  of  Representatives. 


Sir:  I  have  the  honor  to  transmit,  herewith,  a  letter  from  the 
'hief  of  Engineers,  United  States  Army,  dated  6th  instant,  together 
ith  copies  of  reports  from  Lieut.  Col.  E.  E.  Winslow,  Corps  of 
ngineers,  dated  dune  28,  1913,  and  September  30,  1914,  with  map, 
i  preliminary  examination  and  survey  of  inland  waterway  from 
orfolk,  Va.,  to  Beaufort  Inlet,  N.  C.,  made  in  compliance  with  the 
ro visions  of  the  river  and  harbor  act  approved  March  4,  1913. 

Very  respectfully, 

Bindley  M.  Garrison, 

Secretary  of  War. 
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War  Department, 

Office  of  the  Chief  of  Engineers, 

Washington ,  January  6,  1915. 
From:  The  Chief  of  Engineers,  United  States  Army. 

To:  The  Secretary  of  War. 

Subject:  Preliminary  examination  and  survey  of  inland  waterway 

from  Norfolk,  Va.,  to  Beaufort  Inlet,  N.  C. 

1.  There  are  submitted  herewith  for  transmission  to  Congress 
reports  dated  June  18,  1913,  and  September  30,  1914,  with  map,  b;y 
Lieut.  Col.  E.  Eveleth  Winslow,  Corps  of  Engineers,  on  preliminary 
examination  and  survey  authorized  by  the  following  item  container 
in  the  river  and  harbor  act  approved  March  4,  1913: 

Inland  waterway  from  Norfolk,  Va.,  to  Beaufort  Inlet,  N.  C.,  with  a  view  to  deter 
mining  whether  there  should  be  any  change  in  that  part  of  the  route  from  Alligatoi 
River  southwardly  to  Neuse  River  from  that  heretofore  recommended  in  House  Docu 
ment  Numbered  Three  hundred  and  ninety-one,  Sixty-second  Congress,  second  ses 
sion,  and  heretofore  adopted,  and  whether  it  would  be  desirable  to  extend  the  rout( 
from  Alligator  River  to  Pungo  River,  thence  to  Goose  Creek,  thence  from  the  head  c 
Goose  Creek  to  Jones  Bay,  and  thence  to  Neuse  River,  or  whether  any  modificatior 
of  said  part  of  the  route  is  desirable. 

2.  The  present  authorized  route  for  that  part  of  the  Norfolk  tc 
Beaufort  Inlet  waterway  from  Albemarle  Sound  southwardly  tc 
Neuse  River  follows  successively  the  Alligator  River,  a  proposed  cut 
across  land  to  Rose  Bay,  and  thence  across  Pamlico  Sound  to  Neust 
River.  For  a  distance  of  over  20  miles  vessels  following  this  route 
would  be  exposed  to  easterly  storms  and  waves  having  considerable 
fetch,  and  the  present  investigation  has  in  view  a  change  from  this 
route  to  a  more  sheltered  line.  After  full  study  of  the  question  and 
comparison  of  available  routes,  the  district  officer  recommends  that 
a  change  be  made  in  the  adopted  route  for  the  inland  waterway  sc 
that  the  line  will  proceed  from  Alligator  River  to  Pungo  River,  thenc< 
across  Pamlico  River  to  Goose  Creek,  up  Goose  Creek,  and  by  a  lane 
cut  to  Broad  Creek  at  the  entrance  to  Neuse  River.  The  estimatee 
cost  of  this  portion  of  the  waterway  following  the  line  recommendee 
by  the  district  officer  is  $2,618,010  for  construction  and  $50,000  annu 
ally  for  maintenance,  as  compared  with  $2,270,780  for  constructioi 
and  $50,000  annually  for  maintenance  following  the  present  adoptee 
line.  The  division  engineer  concurs  in  the  main  with  the  conclusion 
of  the  district  officer,  but  recommends  that  the  line  connect  wit] 
Neuse  River  through  Bay  River  instead  of  through  Broad  Creel 
The  estimated  cost,  as  thus  modified,  is  $2,391,880  for  constructio 
and  $40,000  for  annual  maintenance. 

3.  These  reports  have  been  referred,  as  required  by  law,  to  th 
Board  of  Engineers  for  Rivers  and  Harbors,  and  attention  is  invite 
to  its  report  herewith,  dated  December  9,  1914,  concurring  in  th 
views  of  the  division  engineer. 

4.  After  due  consideration  of  the  above-mentioned  reports,  I  coi, 
cur  in  the  views  of  the  division  engineer  and  the  Board  of  Engineei 
for  Rivers  and  Harbors,  and  therefore  report  that  it  is  deemed  advis 
able  to  modify  the  route  of  the  Alligator  River-Neuse  River  sectio 
of  the  inland  waterway  from  Norfolk,  Va.,  to  Beaufort  Inlet,  N.  C.,  s 
as  to  follow  the  Pungo  River-Goose  Creek-Bay  River  line  approx 
mately  as  shown  on  the  accompanying  map,  the  estimated  cost  of  whic 
is  $2,391,880  for  construction  and  $40,000  annually  for  maintenanc 

Dan  C.  Kingman, 

Chief  of  Engineers,  United  States  Army. 
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EPORT  OF  THE  BOARD  OF  ENGINEERS  FOR  RIVERS  AND  HARBORS 

ON  SURVEY . 


[Third  indorsement.] 

The  Board  of  Engineers  for  Rivers  and  Harbors, 

December  9,  191 4. 

0  the  Chief  of  Engineers,  United  States  Army. 

1.  The  following  is  submitted  in  review^  of  the  district  officer’s 
iports  of  preliminary  examination  and  survey  of — 

Inland  waterway  from  Norfolk,  Ya.,  to  Beanfort  Inlet,  N.  C.,  wRh  a  view  to  deter- 
ining  whether  there  should  be  any  change  in  that  part  of  the  route  from  Alligator 
iver  southwardly  to  Neuse  River  from  that  heretofore  recommended  in  House 
icument  No.  391 ,  Sixty-second  Congress,  second  session,  and  heretofore  adopted, 
d  whether  it  would  be  desirable  to  extend  the  route  from  Alligator  River  to  Pungo 
ver,  thence  to  Goose  Creek,  thence  from  the  head  of  Goose  Creek  to  Jones  Bav,  and 
ence  to  Neuse  River,  or  whether  any  modification  of  said  part  of  the  route  is  desirable. 

2.  The  district  officer  describes  in  some  detail  the  various  routes 
Lat  have  from  time  to  time  been  considered  and  reported  upon  for 
Le  proposed  inland  waterway  from  Norfolk  to  Beaufort  and  for 
•nvenience  of  reference  he  divides  them  into  five  sections,  A,  B,  C, 
,  and  E.  Section  A,  Norfolk  to  Albemarle  Sound,  and  sections  D 
id  E,  Neuse  River  to  Beaufort  Harbor  and  Beaufort  Harbor  to  the 
sean,  have  been  definitely  located  and  work  on  them  has  been  under¬ 
ken.  This  leaves  for  consideration  section  B,  Albemarle  Sound  to 
e  line  of  Pamlico  River,  and  section  C,  Pamlico  River  to  Neuse 
iver.  While  the  general  project  for  the  waterway  through  these 
ctions  has  been  approved  by  Congress,  no  money  except  for  pre- 
ninary  surveys  has  as  yet  been  expended  on  them. 

3.  After  describing  the  several  available  routes  through  these 
ctions  and  analyzing  their  advantages  and  disadvantages,  their 
incipal  characteristics  are  summed  up  in  the  following  table: 


Open  route 
via  Croa- 
tan  and 
Pamlico 
Sounds. 

Rose  Bay 
route  and 
via  cut- 

Routes  via  Pungo  River  and 
Goose  Creek. 

off  near 
Brants 
Island. 

Jones  Bav 
line. 

Bay  River 
line. 

Broad 
Creek  line. 

tal  length . miles. . 

117 

97 

115 

115 

111.8 

igth  of  dredged  cuts . do _ 

8.4 

23.3 

32.2 

31.3 

35.8 

agth  of  land  cuts . do _ 

tal  length  cuts . do _ 

igth  in  exposed  waters  of  Pamlico  Sound 
nd  lower  Neuse  and  Pamlico  Rivers, 

None. 

26.3 

21.3 

23 

25 

8.4 

49.6 

54 

54.3 

60.8 

liles . 

82 

23 

12 

8 

None. 

timated  cost . 

§183, 320 

$2, 270.  780 

$2, 342, 660 

$2,391,880 
$40, 000 

$2, 618, 010 

timated  cost  of  maintenance . 

$50, 000 

$50, 000 

$40, 000 

$50, 000 

4.  The  second  route  mentioned  in  this  table,  Rose  Bay  route  and 
it-off  near  Brant  Island,  at  an  estimated  cost  of  $2,270,780  is 
le  one  recommended  in  the  report  already  approved  by  Congress, 
he  district  officer  is  of  opinion  for  reasons  stated  that  the  hungo 
iver-Goose  Creek,  Broad  Creek  route,  at  an  estimated  cost  of 
i,618, 010  and  $50,000  annually  for  maintenance,  is  the  best  one,  and 
}  recommends  the  adoption  of  this  roate.  The  division  engineer 
commends  the  Pungo  River-Goose  Creek-Bay  River  route  at  an 
timated  cost  of  $2,391,880  and  $40,000  annually  for  maintenance. 
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5.  The  object  of  the  inland  waterway  is  to  secure  a  safe  and 
sheltered  route  for  vessels  of  light  and  moderate  draft,  avoiding  the 
exposure  of  the  open  seas.  The  least  expensive  route  considered  is 
through  the  open  waters  of  Croatan  and  Pamlico  bounds.  This 
route,  however,  while  more  sheltered  than  the  open  ocean,  is  still  ex¬ 
posed  to  heavy  seas;  and  the  more  protected  Rose  Bay-Brant  Island 
route,  at  considerably  greater  cost,  was  recommended  in  the  report 
which  has  been  favorably  considered  by  Congress.  This  route,  how¬ 
ever,  has  considerable  exposure  for  a  length  of  about  23  miles,  and 
the  purpose  of  this  investigation  is  to  determine  whether  the  object 
of  the  inland  waterway  shall  be  further  advanced  by  the  adoption  of  a 
still  more  sheltered  route. 

6.  The  route  recommended  by  the  district  officer,  has  practically 
no  exposure,  but  it  costs  $347,230  more  for  first  construction  than  the 
adopted  route.  The  estimated  cost  of  maintenance  is  the  same.  The 
route  recommended  by  the  division  engineer  costs  $121,100  more 
than  the  adopted  route,  but  $10,000  less  for  annual  maintenance  and 
has  but  8  miles  exposure,  and  this  is  not  severe.  Moreover,  if  this  is 
later  found  to  be  objectionable,  the  Broad  Creek  section  can  be  added 
without  any  change  in  the  rest  of  the  line  or  abandonment  of  work 
already  done. 

7.  After  careful  study  of  the  questions  involved,  the  board  con¬ 
curs  in  the  'n  iews  of  the  di\  ision  engineer,  and  recommends  as  advis¬ 
able  a  modification  of  the  adopted  route  through  sections  B  and  ( 
from  the  Rose  Bay-Brant  Island  route  to  the  Pungo  River-Goosf 
Creek-Bay  River  route,  the  estimated  cost  of  which  is  $2,391,880 
and  $40,U00  annually  for  maintenance.  It  is  further  recommended 
that  the  location  of  the  line  as  shown  on  the  maps  be  regarded  ai 
approximate  only,  the  exact  position  being  determined  when  thi 
field  work  is  undertaken. 

8.  In  compliance  with  law,  the  board  reports  that  there  are  n<| 
questions  of  terminal  facilities,  water  power,  or  other  subjects  sd 
related  to  the  project  proposed  that  they  may  be  coordinated  there j 
with  to  lessen  the  cost  and  compensate  the  Government  for  ex( 
penditures  made  in  the  interests  of  navigation. 

For  the  board: 

W.  M.  Black, 

Colonel,  Corps  of  Engineers, 

Senior  Member  of  the  Board.  ! 

_ 

PRELIMINARY  EXAMINATION  OF  INLAND  WATERWAY  FROM 
NORFOLK,  VA.,  TO  BEAUFORT  INLET,  N.  C. 

War  Department, 

Engineer  Office,  United  States  Army, 

Norfolk,  Va.,  June  28, 1913. 

From:  The  District  Engineer  Officer. 

To:  The  Chief  of  Engineers,  United  States  Army 
(Through  the  Division  Engineer). 

Subject:  Preliminary  examination,  change  in  route,  inland  waterwa 
from  Norfolk,  Va.,  to  Beaufort,  Inlet,  N.  C. 

1.  The  river  and  harbor  act  approved  March  4,  1913,  provides  f( 
a  preliminary  examination  of  the  “  Inland  waterway  from  Norfol) 
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а. ,  to  Beaufort  Inlet,  N.  C.,  with  a  view  to  determining  whether 
lere  should  be  any  change  in  that  part  of  the  route  from  Alligator 
,iver  southwardly  to  Neuse  River  from  that  heretofore  recommended 
l  House  Document  No.  391,  Sixty-second  Congress,  second  session, 
id  heretofore  adopted,  and  whether  it  would  be  desirable  to  extend 
le  route  from  Alligator  River  to  Pungo  River,  thence  to  Goose 
reek,  thence  from  the  head  of  Goose  Creek  to  Jones  Bay,  and  thence 
!>  Neuse  River,  or  whether  any  modification  of  said  part  of  the  route 

desirable.” 

2.  The  provision  just  quoted  provides  for  an  examination  with 
Terence  to  a  change  of  route  in  a  portion  of  the  inland  waterway 
om  Norfolk,  Va.,  to  Beaufort  Inlet,  N.  C.  The  entire  waterway 
om  Norfolk,  Va.,  to  Beaufort  Inlet,  N.  C.  is  shown  on  Coast  Survey 
lart  No.  10,  and  the  portion  of  it  specially  designated  above  is 
town  more  in  detail  on  charts  140,  142,  143,  144',  and  144".  This 
>rtion  is  shown  also  on  a  map  1  based  on  Coast  Survey  data  and 
>ecially  prepared  to  accompany  this  report. 

3.  The  project  for  a  waterway  connecting  the  waters  of  Chesa- 
lake  Bay  and  the  ocean  at  Beaufort  Inlet,  N.  C.,  has  been  under 
'nsideration  for  almost  a  century,  there  being  a  number  of  natural 
aterways  which  would  call  attention  at  once  to  the  possibility  of 
ch  an  inland  water  route  and  the  great  importance  of  which,  espe- 
ally  to  small  vessels,  is  that  such  a  waterway  avoids  the  dangers 
tending  the  rounding  of  Capes  Hatteras  and  Lookout. 

4.  Leaving  out  of  consideration  more  ancient  investigations,  the 
*st  one  leading  directly  to  the  project  now  under  way  was  a  provi- 
m  in  the  river  and  harbor  act  approved  June  6,  1900,  which  required 
i  examination  for  a  16-foot  waterway  from  the  southern  terminus 
the  Dismal  Swamp  Canal  on  the  Pasquotank  River,  through  Albe¬ 
marle,  Croatan,  Pamlico,  and  Core  Sounds,  to  Beaufort  Inlet.  The 
port  on  this  examination  was  published  in  House  Document  No. 
2,  Fifty-sixth  Congress,  second  session  (repeated  in  the  Annual 
3port  of  the  Chief  of  Engineers  for  1901,  p.  1511),  and  was  to  the 
‘ect  that,  though  the  general  project  was  a  worthy  one,  it  was  very 
•ubtful  if  the  route  designated  by  the  act  was  the  best  and  the  most 
sirable  one  to  be  followed. 

5.  The  river  and  harbor  act  approved  June  13,  1902,  provided  for 
other  examination  and  survey  by  a  board  of  Engineer  officers  (here¬ 
after  referred  to  as  the  1902  Board)  of  the  “  Waterway  from  Norfolk, 
l,  to  Beaufort  Inlet,  N.  C.,  with  a  view  to  the  construction  of  a  chan- 
1  not  less  than  16  feet  in  depth  upon  the  most  advantageous  route 
tween  the  points  named.”  The  report  on  this  examination  was 
iblished  in  House  Document  No.  563,  Fifty-eighth  Congress,  second 
ssion,  and  was  repeated  in  the  Annual  Report  of  the  Chief  of  Engi- 
ers  for  1904,  page  1387. 

б.  The  report  of  the  board  of  officers,  required  by  the  act  just 
toted,  discussed  the  relative  advantages  and  costs  of  the  various 
•ssible  routes  for  the  waterway  and  recommended  the  construction 
the  waterway  along  a  certain  specified  route  at  an  estimated  cost 

'  about  $10,000,000.  As  required  by  law,  this  report  of  the  special 
ard  was  referred  to  the  Board  of  Engineers  for  Rivers  and  Harbors, 
d  after  consideration  this  latter  Board  submitted  a  report  to  the 

1  Not  printed. 
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effect  that  the  commercial  and  military  advantages  of  such  a  water 
way  were  not,  in  its  opinion,  sufficient  to  justify  the  cost  of  a  16-foo 
waterway,  but  that  they  were  probably  sufficient  to  justify  a  waterway 
of  lesser  depth,  and  as  (by  the  wording  of  the  act  under  which  thl 
report  was  submitted)  a  16-foot  waterway  only  could  be  considered 
the  Board  of  Engineers  for  Rivers  and  Harbors  recommended  tha 
Congress  authorize  a  new  inquiry  as  to  the  best  route  and  the  cos 
of  a  waterway  having  a  depth  of  10  or  12  feet. 

7.  By  the  river  and  harbor  act  approved  March  3,  1905,  Congresi 
again  directed  an  examination  and  survey  by  a  new  board  of  Engi 
neer  officers  of  the  “Inland  waterway  from  Norfolk,  Va.,  to  Beaufor 
Inlet,  N.  C.,  with  a  view  to  obtaining  a  channel  of  a  depth  of  10  anc 
12  feet,  respectively,  upon  the  most  advantageous  route  between  th< 
points  named.” 

8.  The  report  on  the  examination  and  survey  required  by  the  ac 
just  cuoted  was  published  in  House  Document  No.  84,  Fifty-nintl 
Congress,  second  session.  The  Board  (which  will  hereinafter  b< 
referred  to  as  the  1905  Board)  recommended  as  advisable  the  projec 
for  an  inland  waterway  12  feet  in  depth,  but  the  route  selected  wa: 
conditional  upon  whether  or  not  the  Albemarle  &  Chesapeake  Cana 
could  be  pui  chased  for  a  sum  not  exceeding  $500,000. 

9.  The  subject  of  the  waterway  from  Norfolk,  Va.,  to  Beaufor 
Inlet,  N.  C.,  was  again  included  in  a  provision  of  the  river  and  harbo 
act  approved  March  3,  1909,  as  a  part  of  a  project  for  a  general  intra 
coastal  waterway  from  Boston,  Mass.,  to  the  Rio  Grande  River,  Tex 

10.  The  report  of  the  board  of  officers  on  the  portion  of  the  intra 
coastal  waterway  between  Boston,  Mass.,  and  Beaufort,  N.  C.  (here 
inafter  referred  to  as  the  1909  Board),  was  published  in  House  Docu 
ment  No.  391,  Sixty-second  Congress,  second  session.  This  report 
in  so  far  as  relates  to  the  portion  from  Noifolk  to  Beaufort,  recoir 
mended  the  adoption  of  a  waterway  12  feet  in  depth  along  a  specifie 
route  at  an  estimated  cost  of  $5,400,000,  including  the  purchase  of  th! 
Albemarle  &  Chesapeake  Canal  at  the  cost  of  $500,000. 

11.  The  project  just  referred  to  was  formally  adopted  by  Congres* 


by  the  act  of  July  25,  1912,  and  constitutes  the  adopted  project  fc 


the  whole  waterway,  though  Congress  had  already  formally  adopted 
projects  for  certain  sections  of  this  waterway. 

12.  By  the  river  and  harbor  act  approved  March  3,  1905,  Congref  ■ 
formally  adopted  a  project  for  a  channel  at  Beaufort  Inlet,  N.  C.,  3C| 
feet  wide  and  20  feet  deep  at  mean  low  water,  in  accordance  with  tH 
plan  recommended  by  the  1902  Board,  above  referred  to.  Th 
project  has  been  completed. 

13.  By  the  river  and  harbor  act  approved  March  2,  1907,  Congre  £ 
formally  adopted  a  project  for  a  waterway,  10  feet  deep  at  low  wate  i: 


from  the  Neuse  River  to  Beaufort  Harbor  by  way  of  Adams  and  Co 
Creeks,  in  accordance  with  the  project  recommended  by  the  19( 
board,  and  along  the  route  recommended  also  by  the  1902  boar 
This  project  has  been  completed  and  this  portion  of  the  waterway 
novr  in  use. 

14.  The  1905  board  having  recommended  the  selection  of  the  Alb 
marie  &  Chesapeake  Canal  route  for  the  portion  of  the  canal  ne 
Noifolk,  if  this  canal  could  be  purchased  by  the  United  States  f 
not  exceeding  $500,000,  Congress  by  the  act  approved  June  25,  191 
authorized  the  Secretary  of  War  to  enter  into  negotiations  for  tl 
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urchase  of  the  Albemarle  &  Chesapeake  Canal  and  its  appui tenant 
roperty,  but  directed  that  no  contract  for  the  purchase  of  the  canal 
jiould  be  entered  into  unless  it  was  recommended  by  the  1909  board, 
laid  board  having  recommended  the  pui  chase  of  the  canal  for  the 
lice  mentioned  above  and  the  canal  company  having  agieed  to  this 
lice,  a  contract  was  on  the  17th  day  of  February,  1912,  enteied  into 
letween  the  Secretary  of  War  and  the  canal  company  for  the  pur- 
lase  of  said  canal,  and  by  the  act  approved  July  25,  1912,  Congress 
lade  a  specific  appropriation  of  $500,000  for  this  purchase.  After 
Q  examination  of  the  title  of  the  canal  company  to  the  land  claimed 
i)  be  owned  by  it,  the  purchase  of  the  canal  was  consummated  on 
.pril  SO,  1913,  and  the  canal,  formerly  a  private  toll  canal,  was 
pened  as  a  free  public  waterway  from  Norfolk  1  arbor  through  cer- 
tin  natural  waterways  and  two  land  cuts  to  North  River,  which 
in]  ties  into  the  northeast  corner  of  Albemarle  Sound.  This  makes 
mailable  a  free  waterway  all  the  way  from  Norfolk  to  Beaufort  with 
present  least  depth  of  about  8  feet. 

SECTIONS  OF  WATERWAY. 

15.  The  entire  waterway  between  Norfolk,  Ya.,  and  the  ocean  at 
eaufort  Inlet,  N.  C.,  can,  for  convenience  in  consideration,  be 
ivided  into  five  sections : 

1(A)  Norfolk  to  Albemarle  Sound. 

(B)  Albemarle  Sound  to  the  line  of  Pamlico  River. 

(C)  Pamlico  River  to  Neuse  River. 

(D)  Neuse  River  to  Beaufort  Harbor. 

(E)  Beaufort  Harbor  to  the  ocean. 

16.  Through  all  of  these  sections,  except  section  E,  sever  al  alter¬ 
ative  routes  were  possible,  but  as  has  been  stated  above,  Congress 
•as  already  taken  action  which  has  definitely  fixed  the  routes  for 
rctions  A  and  D. 

17.  By  the  approval  of  the  report  of  the  1909  board,  routes  for  the 
iarts  of  the  waterway  in  sections  B  and  C  have  been  formally  selected, 
ut  no  money  other  than  for  preliminary  surveys  has  as  yet  been 
Dent  on  either  of  these  sections,  and  nothing  has  been  done  to 
efinitely  fix  the  routes  therein.  Only  preliminary  sur  veys  have  been 
,tade  of  the  different  routes,  and  the  different  boards  which  have 
fctempted  to  select  the  routes  in  these  sections  have  been  compelled 
>  base  their  reports  upon  incomplete  data,  and  in  consequence,  as 
as  to  be  expected,  they  have  not.  all  been  of  the  same  opinion.  The 
ropening  of  the  question  of  choosing  the  r  outes  in  these  two  sections 
ould,  therefore,  appear  to  be  advisable  and  is  provided  for  in  the 
ortion  of  the  act  approved  March  4,  1913,  quoted  at  the  beginning 
f  this  report. 

SECTION  B. 

ALBEMARLE  SOUND  TO  THE  LINE  OF  PAMLICO  RIVER. 

18.  As  will  be  noted  from  the  map,,  there  is  now  available  through 
lis  section  a  natural  waterway  passing  from  the  east  end  of  Albe- 
larle  Sound,  through  Croatan  Sound  and  along  Pamlico  iSound,  to 
pposite  the  mouth  of  Pamlico  River.  This  route,  though  there  now 
dsts  through  it  a  channel  about  9  feet  deep  at  low  water,  has,  as 
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will  be  noted  below,  many  disadvantages,  and  other  alternative  route 
have  been  investigated,  all  of  which  proceed  from  Albemarle  Soun 
up  the  straight  and  broad  portion  of  the  Alligator  River  to  opposit 
a  point  called  Newport  News. 

19.  From  a  common  point  in  Alligator  River,  near  Newport  New 
Point,  a  number  of  routes  are  possible,  all  containing  land  cuts  c 
greater  or  less  length  and  reaching  to  certain  bays  or  rivers  tributar 
to  Pamlico  Sound  or  River.  Two  of  these  routes — the  Long  Sho* 
route  and  the  Far  Creek  route — extend  southeastwardly,  and  one- 
the  Wyesocking  route — extends  southwardly,  all  three  to  tributar 
bays  on  the  northwestern  shore  of  Pamlico  Sound.  Two — the  Jun: 
per  Bay  and  Swan  Quarter  routes — extend  southwestwardly  throug 
Lake  Mattamuskeet  to  bays  on  the  north  shore  of  Pamlico  Sound  an 
two — the  Rose  Bay  and  Pungo  River  routes — pass  to  the  west  c 
Lake  Mattamuskeet  and  thence  through  rivers  or  bays  to  Pamlic 
River. 

20.  All  the  above  routes,  except  that  by  Pungo  River,  are  describe 
somewhat  at  length  in  the  report  of  the  1902  board.  The  report  c 
the  1905  board  discusses  the  same  routes  more  or  less  at  length  an 
adds  the  Pungo  River  route.  The  report  of  the  1909  board  refers  t 
all  the  above  and  suggests  a  modified  Pungo  River  route. 

21.  The  1902  board,  restricting  its  consideration  to  a  16-foot  wate] 
way,  selected  the  Rose  Bay  route.  The  1905  board  selected  the  Crc 
at  an  Sound  route  for  a  10-foot  waterway  and  tentatively  for  a  12-foc 
waterway,  but  of  the  Alligator  River  routes  preferred  the  Pung 
River  route  to  the  Rose  Bay  route.  The  1909  board  again  selecte 
the  Rose  Bay  route,  this  time  for  a  12-foot  waterway. 

22.  These  different  routes  will  now  bo  discussed  briefly,  but  i 
somewhat  greater  detail. 

23.  Croatan  Sound  route. — Croatan  Sound  lies  between  Roanol 
Island  on  the  east  and  the  mainland  on  the  west  and  connects  Alb< 
marie  Sound  on  the  north  with  Pamlico  Sound  on  the  south;  it 
about  3  miles  wide  and  12  miles  long.  The  bottom  of  this  sound 
very  irregular,  deep  pockets  and  shoals  being  scattered  in  confusio] 
depths  as  great  as  6  fathoms  existing  close  to  shoals  having  a  dept 
less  than  6  feet. 

24.  There  is  now  throughout  the  length  of  Croatan  Sound  an  aval 
able  channel  not  less  than  9  feet  in  depth,  but  to  obtain  a  chann 
12  feet  deep  would  require  dredging  over  a  total  length  of  about 
miles,  and  as  a  considerable  portion  of  this  would  be  merely  skimmin. 
the  cost  per  cubic  yard  would  be  high.  The  bottom  of  Croats 
Sound  seems  to  consist  generally  of  sand,  which  shifts  readily,  as  wi 
shown  by  an  attempt  some  years  ago  to  dredge  a  channel  through 
portion  of  the  sound.  The  channel  was  made  12  feet  deep  ar 
about  200  feet  wide,  but  the  cut  was  soon  obliterated  and  an  exami 
ation  made  a  few  years  later  showed  no  trace  of  the  work. 

25.  The  portion  of  Pamlico  Sound  traversed  by  this  route  is  vei 
wide  and  generally  very  deep.  There  is,  however,  across  it  a  Ion 
narrow  sand  reef,  extending  from  the  mainland  near  Bluff  Point  1 
Ocracoke  Inlet.  This  sand  reef  is  known  as  “Bluff  Shoal,”  and  t] 
available  depth  across  it  appears  not  to  exceed  about  10  feet.  Th 
distance  between  12-foot  contours  is  about  nine-tenths  of  a  mile. 

26.  The  great  disadvantage  of  a  route  through  Pamlico  Sound  i 
the  exposure  to  storms  and  winds.  The  sound  has  a  maximui 
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vidth  of  about  25  miles,  it  is  separated  from  the  ocean  by  a  low 
larrow  sand  strip,  and  the  shore  on  the  mainland  side  is  also  low, 
ionsequently  there  is  nothing  to  break  the  force  of  the  wind,  and  the 
ound  is  therefore  open  to  the  full  force  of  the  wind  and  the  violent 
torms  for  which  the  vicinity  of  Cape  Hatteras  is  famous. 

27.  Although  the  project  under  consideration  is  for  a  waterway 
2  feet  deep  only,  it  is  believed  proper  in  selecting  the  route  for  this 
vaterway  that  consideration  should  be  given  to  a  possible  future 
Increase  in  depth;  and  if  this  increase  should  be  to  a  depth  of  16  feet 
here  would  be  required  by  the  Croatan  route,  dredging  for  about  40 
jtiiles,  from  deep  water  in  Albemarle  Sound  through  Croatan  Sound 
lo  deep  water  in  Pamlico  Sound,  and  for  not  less  than  2  miles  across 
Huff  Shoal. 

28.  While  the  work  necessary  to  obtain  a  12-foot  waterway 
hrough  the  Croatan  route  would  be  low  in  first  cost  as  compared  with 
ny  one  of  the  Alligator  River  routes,  the  probable  difficulty  and 
dgh  cost  of  maintaining  the  cuts  through  the  shifting  sand  bottom, 
he  exposure  of  Pamlico  Sound  to  storms,  and  the  great  cost  of  in- 
Teasing  the  depth  of  the  waterway,  should  it  be  desired  in  the  future, 
ave  generally  been  considered  by  the  boards  who  have  previously 
onsidered  the  subject  to  outweigh  the  advantage  of  the  low  initial 
ost  of  this  route. 

29.  Alligator  River  routes.— -All  the  other  routes  in  this  section  pass 
p  the  Alligator  River.  This  river  for  20  miles  upstream  is  from 

to  4  miles  wide  and  from  9  to  15  feet  in  depth.  The  bottom  is 
andy  and  the  water  contains  practically  no  sediment.  The  land  im- 
lediately  surrounding  Alligator  River,  especially  to  the  eastward, 
f  extremely  low  and  swampy  and  thickly  timbered. 

30.  Long  Shoal,  Far  Creek,  and  Wyesocking  routes.— All  three  of 
hese  routes  contain  land  cuts  from  Alligator  River  to  bays  on  the 
iorthwest  shore  of  Pamlico  Sound.  The  Long  Shoal  route  has  the 
hortest  land  cut,  and  in  fact  there  is  at  present,  between  Alligator 
liver  and  Long  Shoal  River,  a  narrow  and  tortuous  passage  available 
Dr  skiffs.  The  Far  Creek  line,  though  slightly  longer  in  the  land 
nt  than  the  Long  Shoal  route,  is  the  most  direct  to  deep  water  in 
'amlico  Sound.  The  Wyesocking  route  has  a  longer  land  cut  than 
ilther  and  enters  Pamlico  Sound  just  north  of  Bluff  Shoal. 

>31.  All  three  of  these  routes  have  the  disadvantage  of  passing 
Trough  a  large  portion  of  the  open  waters  of  Pamlico  Sound,  and 
nerefore  of  exposure  to  storms.  Compared  with  the  Croatan  route, 
ney  would  be  much  more  expensive  for  a  12-foot  waterway  and 
bout  as  expensive  for  a  16-foot  waterway,  and  their  exposure  would 
e  practically  as  great. 

i  32.  Juniper  Bay  and  Swan  Quarter  routes. — Both  of  these  routes 
ixtendfrom  Alligator  River  to  Lake  Mattamuskeet  through  a  portion 
f  that  lake,  and  thence  by  land  cuts  to  the  bays  which  give  their 
:  ames,  respectively,  to  the  routes. 

1  33.  Lake  Mattamuskeet. — Lake  Mattamuskeet  is  a  large  but  shal- 
>w  body  of  fresh  water  and  was  formerly  about  16  miles  long  and 
bout  6  miles  wide.  It  is  surrounded  by  a  rimlike  ridge  about  4  to 
feet  above  sound  level.  The  crest  of  this  ridge  is  about  100  yards 
om  the  bluff  marking  the  real  shore  of  the  lake,  and  on  the  outside 
lie  elevation  of  the  rim  decreases  gradually  to  that  of  the  sui rounding 
vamp.  The  level  of  the  water  in  this  lake  has  always  been  dependent 
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to  some  extent  upon  the  rainfall,  and  occasionally  in  its  natural  con¬ 
dition  used  to  overflow  its  rim.  As  a  whole,  the  lake  was  very  shallow, 
the  deepest  portion  of  the  bottom  being  not  more  than  3  or  4  feet 
below  the  surface  level  of  Pamlico  Sound  and  considerable  areas 
being  at  or  above  the  surface  level  of  that  sound.  In  order  to  rendei 
available  for  cultivation  the  fertile  bottom  of  the  lake,  drainage 
canals  were  cut  from  the  lake  to  the  sound.  These  have  caused  the 
lowering  of  the  lake  level  and  a  diminution  in  its  size,  and  it  is  under¬ 
stood  that  work  is  about  to  be  begun  on  a  comprehensive  project 
having  in  view  the  reclamation  by  draining  and  pumping  of  prac¬ 
tically  the  entire  bottom  of  the  lake. 

34.  The  two  routes  now  under  discussion,  which  pass  through  the 
lake,  would  both  require  extremely  long  laud  cuts,  since  the  draining 
of  the  lake  has  turned  the  lake  into  dry  land;  furthermore,  as  far  as 
the  rim  of  the  lake  is  concerned,  these  cuts  would  be  through  land 
higher  than  the  average  in  this  vicinity,  and  through  areas  so  fertile 
and  valuable  as  to  justify  expensive  and  extensive  reclamatior 
schemes,  consequently  these  routes  would  be  expensive  in  the  costs 
of  right  of  way  and  damages. 

35.  Both  of  these  routes  debouch  on  the  north  shore  of  Pamlicc 
Sound  westward  of  Bluff  Shoal,  and  therefore  pass,  before  the  moutl 
of  the  Neuse  River  is  reached,  through  a  very  exposed  portion  ol 
Pamlico  Sound. 

36.  Rose  Bay  and  Pungo  routes. — These  two  routes  are  much  alike 
They  debouch  from  Alligator  River  at  or  a  short  distance  to  the  left 
of  Newport  News  Point  and  pass  by  land  cuts  westward  of  the  rirr 
of  Lake  Mattamuskeet  to  bays  on  Pamlico  River.  The  land  througl 
which  these  cuts  run  is  generally  low  and  was  at  one  time  all  thicld} 
timbered,  but  there  are  now  fairly  large  areas  where  the  timber  ha* 
been  burnt  out  leaving  open  savannas. 

37.  These  routes  enter  Pamlico  River  above  the  point  where  this 
river  empties  into  the  sound  and  in  places  which  are  therefore  quit* 
well  protected  from  storms. 

38.  As  the  protected  character  of  these  two  routes  is  the  greates 
advantage  that  they  possess  over  the  other  routes  above  considered 
and  as  the  full  advantage  of  protection  can  only  be  obtained  by  con 
tinuing  the  routes  by  similar  protected  routes  in  section  C,  it  woult 
appear  to  be  well  to  postpone  a  further  discussion  of  these  route 
until  the  different  routes  possible  in  section  C  have  been  outlined. 

section  c. 

PAMLICO  RIVER  TO  NEUSE  RIVER. 

39.  This  section  of  the  waterway  extends  from  the  line  of  the  Pan 
lico  River  to  the  center  of  Neuse  River  opposite  the  mouth  of  Adan 
Creek,  the  starting  point  of  the  now  waterway  recently  complete 
from  the  Neuse  River  to  Beaufort  Harbor. 

41.  The  lowor  part  of  Neuse  River  flows  northeastwardly  int 
Pamlico  Sound  and  forms  a  practical  extension  of  the  axis  of  tl 
sound.  This  portion  of  the  Neuse  River  is  from  3  to  4  miles  wid> 
and  through  its  center  is  a  wide  channel  from  17  to  22  feet  deep. 

41.  The" left  bank  of  the  Neuse  River,  except  for  the  indentatioi 
caused  by  bays,  is  extended  in  a  fairly  straight  line  to  Pamlico  Poin 
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Rich  marks  the  end  of  the  right  bank  of  the  Pamlico  River.  From 
his  shore  there  is  a  submerged  narrow  sand  bar  projecting  north¬ 
eastwardly  into  Pamlico  Sound,  and  marked  at  its  extremity  by  the 
Jrant  Island  Shoal  Lighthouse,  some  14  miles  offshore.  The  depth 
f  water  along  the  crest  of  this  shoal  varies  from  about  2  to  7  feet, 
nd  at  one  place,  about  4  miles  from  the  mainland,  there  is  a  small 
dand  known  as  Brant  Island,  which  gives  its  name  to  the  shoal. 

42.  On  the  north  side  of  this  shoal,  following  down  the  center  of 
’arnlico  River,  there  is  a  wide  channel  fully  20  feet  in  depth,  and  the 
ame  is  true  of  the  channel  from  the  Neuse  River  south  of  this  shoal, 
o  that  through  the  whole  of  section  C  there  is  at  present,  without 
ny  work  being  done,  a  wide  and  deep  channel  passing  around  the 
»rant  Island  Lighthouse.  This  route  will,  in  this  discussion,  be 
ailed  the  “ lighthouse”  route. 

43.  Lighthouse  route.—  Should  there  be  finally  selected  for  section  B 
f  the  waterway  either  the  Croat  an  route  or  any  one  of  the  Alligator 
liver  routes  debouching  into  Pamlico  Sound  northeast  of  Bluff  Shoal, 
here  is  no  question  but  that  the  lighthouse  route  is  the  proper  one  to  • 
alect  for  section  C,  as  it  is  the  most  direct  route,  and  passes  over  wide 
nd  deep  water  where  sailing  could  be  resorted  to,  and  the  portion  of  the 
iwer  Neuse  River  traversed  is  by  no  means  as  much  exposed  as  the 
•arts  of  Pamlico  Sound  which  must  have  already  been  passed  over. 

44.  Brant  Island  Cut-off  route  —  Should  either  the  Juniper  Bay  route 
r  Swan  Quarter  route  or  any  of  the  routes  debouching  on  the  Pamlico 
liver  be  selected  for  section  B,  a  route  around  Brant  Island  Shoal 
dghthouse  requires  a  longer  detour  and  in  water  much  exposed  to 
forms  and  wind,  and  as  it  is  desirable,  if  practicable,  to  avoid  as  much 
f  this  wide  detour  and  exposure  as  possible  an  alternative  route  by 

short  cut  across  Brant  Island  Shoal  has  been  suggested. 

45.  About  halfwav  between  Brant  Island  and  the  lighthouse 
barts  show  a  slough  through  the  shoal,  having  a  depth  of  6  or  7  feet, 
nd  quite  close  to  Brant  Island  there  is  a  depression  in  the  shoal 
Rich  could  at  not  very  great  expense  be  deepened  into  a  12-foot 
hannel. 

46.  By  making  the  cut-off  just  mentioned  the  saving  of  distance 
r  connection  with  the  Juniper  Bay  route  would  be  5  miles  and  with 
ie  Rose  Bay  or  Pungo  routes  12  miles.  A  cut-off  of  this  character 
r  connection  with  the  Rose  Bay  route  is  suggested  by  the  19t  2  board. 

47.  Goose  Creek-J ones  Bay  route  —  If  the  Rose  Bay  or  Pungo  River 
)ute  be  selected  in  section  B,  the  entire  route  from  Norfolk  as  far  as 
’amiico  River,  with  the  slight  exception  of  the  crossing  of  Albemarle 
ound,  will  be  in  water  thoroughly  protected  from  storms  and  heavy 
rinds,  and  it  might  be  considered  desirable  to  continue  this  protec- 
ion  by  substituting  for  the  exposed  routes  around  the  lighthouse  or 
Rough  the  Brant  Island  Cut-off  a  land  cut  from  one  of  the  creeks 
mptying  in  the  south  side  of  Pamlico  River  to  one  of  the  creeks  or 
ays  emptying  into  the  northwest  side  of  Neuse  River. 

48.  Such  is  the  Goose  Creek-Jones  Bay  route  as  specified  in  the 
ct  quoted  at  the  beginning  of  this  report.  This  route  proceeds 
’om  Pamlico  River  up  the  wider  and  straighter  portions  of  Goose 
reek,  and  thence  by  a  land  cut  to  the  head  of  Jones  Bay  and  down 
lis  bay  to  Pamlico  Sound  near  the  mouth  of  Neuse  River.  This 
>ute  avoids  a  considerable  portion  of  the  exposure  required  by  the 
•rant  Island  Cut-off  route,  but  even  it  debouches  into  Pamlico  Sound 
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and  requires  a  passage  through  some  6  or  7  miles  of  water  much  ex¬ 
posed  to  northeast  and  easterly  winds  before  the  protected  portion 
of  Neuse  River  is  reached. 

49.  Goose  Creek-Bay  River  route. — The  object  of  the  Goose  Creek- 
Jones  Bay  route  being  apparently  to  avoid  exposure  in  passing  from 
the  Pamlico  River  to  the  Neuse  River,  and  this  route  accomplishing 
this  object  only  in  part,  it  might  appear  desirable  to  ascertain  if  it  be 
not  possible  by  making  use  of  bays  to  the  southward  of  Jones  Bay  to 
obtain  a  more  protected  route,  which  would  avoid  the  exposure  be¬ 
tween  Jones  Bay  and  the  Neuse  River. 

50.  This  would  apparently  be  accomplished  by  extending  still 
farther  south  the  land  cut  necessary  to  reach  to  Jones  Bay,  which 
would  bring  this  land  cut  into  Bay  River.  Bay  River  is  much  largei 
than  Jones  Bay,  is  much  deeper  and  wider  and  empties  farther  west 
and  would  appear,  therefore,  to  possess  many  advantages  over  Jones 
Bay. 

51.  In  fact,  if  still  further  protection  is  considered  necessary  it  is 
possible  to  continue  up  a  deep  bay  on  the  south  side  of  Bay  River, 
and  by  making  a  short  cut  through  the  marsh  reach  the  north  bank 
of  the  Neuse  River,  well  inside  of  its  mouth. 

52.  Comparison  of  routes. — The  following  is  a  discussion  and  com¬ 
parison  of  the  Rose  Bay  and  Pungo  River  routes  in  connection  with 
an  extension  via  Goose  Creek. 

53.  The  Rose  Bay  route  was  recommended  by  the  1902  board  be¬ 
cause  taking  into  account  safety,  distance,  and  cost,  this  route  offered 
the  most  advantageous  combination  of  these  three  considerations. 
It  is  neither  the  cheapest  nor  the  shortest  route,  but  a  smaller  part  oi 
it  lies  in  exposed  water  than  any  of  the  other  routes  considered. 
This  was  in  connection  with  the  consideration  of  a  16-foot  waterway 
and  the  Pungo  River  route  was  not  considered. 

54.  The  Pungo  River  route  was  first  considered  by  the  1905  board 
in  connection  with  a  12-foot  waterway,  and  even  in  connection  wit! 
the  route  across  Brant  Island  Shoal  the  board  considered  this  rout( 
cheaper  and  preferable  to  the  Rose  Bay  route,  although  it  was  som( 
16  miles  longer. 

55.  On  the  other  hand,  the  1909  board,  in  the  comparison  of  th( 
Pungo  River  and  the  Rose  Bay  routes,  chose  the  Rose  Bay  routr 
because  the  Pungo  River  route  though  cheaper  was  longer,  but  thifj 
recommendation  was  in  connection  with  either  the  “  lighthouse  ’  ’  o 
“ cut-off”  routes  in  section  C. 

56.  The  Rose  Bay  and  Pungo  River  routes  are  very  similar;  thi 
country  they  pass  through  is  essentially  the  same.  Between  Alligato 
River  and  Pamlico  River  the  Rose  Bay  route  is  slightly  the  shorter 
but  the  land  cut  is  several  miles  longer.  The  greater  part  of  Pung< 
River  is  of  sufficient  depth,  while  considerable  dredging  will  be  neede< 
in  Rose  Bay. 

57.  The  shores  of  Rose  Bay  are  thinly  settled  and  there  is  no  tow] 
of  any  importance  on  this  bay.  On  the  Pungo  River,  on  the  othe 
hand,  there  is  the  town  of  Belhaven,  having  rail  connection  by  th 
Norfolk  Southern  Railroad,  and  presumably,  therefore,  the  Pung 
River  route  would  be  of  more  local  value  than  the  Rose  Bay  routi 

58.  Starting  from  Newport  News  Point,  in  the  Alligator  River,  an 
extending  to  the  mouth  of  Goose  Creek,  the  distance  by  the  Rose  Ba| 
route  is  as  follows: 
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Milos. 


ligator  River .  1.  6 

,nd  cut .  26.  3 

■edging  in  Rose  Bay .  ?•  9 


;ep  water  in  Rose  Bay  and  across  Pamlico  River  to  mouth  of  Goose  Creek _ 10.  8 


Total .  42.  6 

Between  the  same  points  by  way  of  the  Pungo  River  route,  the  dis- 
nces  are  as  follows: 

Miles. 

ligator  River . *. .  4.  6 

tnd  cut .  20.  5 

■edging  to  Pungo  River .  1.  5 

■edging  in  Pungo  River .  1.  7 

;ep  water  in  Pungo  River  and  Pamlico  River .  19.  5 


Total .  47.  8 


59.  In  connection  with  the  previous  examinations  two  or  three 
irvey  lines  have  been  run  from  the  Alligator  River  to  Rose  Bay  or 
ongo  River,  but  these  surveys  consisted  merely  of  level  and  tra¬ 
pse  lines,  run  in  a  predetermined  direction,  and  it  is  by  no  means 
rtain  that  any  of  these  lines  passed  over  the  best  possible  route, 
id  it  is  believed  important  that  before  the  great  expense  of  making 
e  long  land  cut  is  undertaken,  additional  surveys  be  made  to  deter- 
ine  the  best  location  for  this  land  cut,  and  whether  or  not  it  should 
:tend  to  Rose  Bay  or  Pungo  River. 

60.  The  act  quoted  at  the  beginning  of  this  report  directs  the  con- 
ieration  of  a  possible  route  up  Goose  Creek  and  across  to  and  down 
>nes  Bay.  The  river  and  harbor  act  approved  July  25,  1912,  pro- 
ded  for  a  preliminary  examination  for  such  a  waterway,  and  the 
port  on  this  examination,  which  was  unfavorable,  was  published 
House  Document  No.  38,  Sixty-third  Congress,  first  session.  From 
e  reading  of  this  report,  consideration  was  evidently  given  the  mat- 
r  as  an  independent  proposition,  and  not  as  a  portion  of  the  inland 
iterway.  Considered  independently,  the  project  is  doubtless  of 
tie  value,  but  considered  as  a  portion  of  the  inland  waterway,  it  is 
lieved  to  be  worthy  of  further  consideration. 

61.  The  lower  part  of  Goose  Creek  is  fairly  straight  and  of  almost 
fficient  depth;  thence  the  route  would  be  about  a  mile  up  Upper 
Dring  Creek,  a  creek  now  8  or  9  feet  in  depth  and  with  marshy  banks; 
lence  through  a  prong  of  this  creek  and  by  a  land  cut  less  than  2 
liles  long  to  Jones  Bay,  the  elevation  along  this  cut  averaging  about 
^  feet  above  the  low-water  plane. 

62.  Jones  Bay  has  near  its  mouth  a  channel  more  than  12  feet  in 
pth,  but  from  the  point  where  this  land  cut  enters  it,  not  less  than 

[miles  of  dredging  would  be  necessary  before  the  natural  depth  of  12 
Ipt  is  encountered. 

63.  As  has  been  stated  before,  the  Jones  Bay  route  has  the  disad- 
entage  of  emptying  into  an  exposed  portion  of  Pamlico  Sound,  and 
i  would  appear  to  be  desirable  not  to  end  the  land  cut  at  Jones  Bay, 
[it  to  extend  it  across  to  one  of  the  tributaiies  of  Bay  River.  Fi'om 
t  nes  Bay  to  the  head  of  Beef  Creek,  a  tributary  of  Bay  River,  would 
£  pear  from  the  maps  to  be  less  than  1  mile,  with  the  inteivening 
lid  low  and  swampy.  Beef  Creek  empties  into  Gales  Creek,  and 
hies  Creek  into  Bay  River  at  a  point  where  the  depth  naturally 
*ceeds  12  feet.  In  fact  the  total  dredged  distance  to  Bay  River 
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would  appear  to  be  no  more  than  that  by  going  through  Jones  Bay, 
but  the  data  available  is  too  incomplete  to  render  possible  a  close 
estimate  of  the  relative  costs  of  the  two  routes.  The  total  length  by 
passing  over  the  two  routes  between  a  common  point  in  Goose  Creek 
L  l  a  common  point  in  Neuse  River  would  appear  to  be  about  the 
same  and  Bay  River  would  undoubtedly  have  the  advantage  of 
decreasing  the  distance  of  exposed  water  to  be  traversed.  It  is 
believed  that  as  compared  with  Jones  Bay,  the  apparent  merits  of 
the  Bay  River  route  render  its  investigation  advisable.  M 

64.  Another  modification  in  the  route  could  be  made  which  wo  d 
obviate  all  exposed  navigation  in  Pamlico  Sound.  This  modifica- 
tion  consists,  instead  of  going  down  Bay  River,  in  crossing  Bay 
River  to  Bonners  Bay  and  proceeding  up  Bonners  Bay,  and  thence, 
hv  a  land  cut  in  low  and  swampy  country,  and  m  one  of  two  01 
three  possible  directions,  to  debouche  in  Broad  Creek  which  empties 
into  Neuse  River  west  of  Neuse  River  Light,  and  thus  avoids  th 
,  i  c  'Pimlico  Sound  Such  a  route,  while  increasing  the  lengtl 
Jthe  iS±glSLdidii,ish8s  the  total  length  of  the  waterway 

hv  about  4  miles,  and  obviates  all  exposed  navigation. 

total  distance  from  the  Alligator  River  via  Rose  Ba: 
through  Brant  Island  Cut-off  Channel  to  the >  Neuse  River,  oppose 
thp  mouth  of  Adams  Creek,  would  be  about  68  miles.  By  going  V 
Goose  Creek  and  ciossing  either  to  Jones  Bay  or  Bay  River  the  dk 
tantfe  is  increasedto  about  82  J  miles,  but  a  reduction  of  4  miles  c 
^his  latter  distance  can  be  made  by  the  extension  of  the  land  cu 
westward  of  Bay  River  as  noted  above.  By  Pungo  River  instead  ( 
by  Rote  BajVlhe  distance  over  each  of  the  routes  would  be  abor 

5  S eThe  fbove  outlines  of  the  different  possible  routes  between  tl 
mouth  of  Goose  Creek  and  Neuse  River  are  of  course  tentaLv 
Further  study  and  investigation  would  be  necessary  to  detern^i 
wVr  h  one  would  be  the  most  advantageous  from  the  standpoints 
r^no  nv  time  and  safety.  Departures  from  the  suggested  cours 
would  ir-obablv  be  found  necessary  on  further  study  and  examin 
tion  but  thL  discussion  shows  the  possibility  of  an  inland  route  th 
would  avoid  the  difficulties  attending  on  Brant  pland  Shoal 

67  Cong  ess  having  already  derided  upon  the  construction  of 
waterway, Sand  the  routes  having  been  feed  in  three  of  the  five  s 
tions  the  only  point  now  to  be  considered  is  the  selection  of  the  be 
route'  in  sections  B  and  C,  and  in  my  opinion,  sufficient  data  has  n 
obtained  to  determine  what  is  the  best  route  m  these  sect  oi 
and  I  therefore  recommend  that  authority  be  given^to  make  su 
additional  surveys  as  may  be  necessary  to  determine 


'  First.  The  most  advantageous  route  from  ^iv erby Rot e Bay i 

whether  this  most  advantageous  route  should  enter  Famlico  mver  oy 

P  Second V6To  determine  the  cost  and  advisability  of  extending  the  waterway. 

GThirdreTo  dekrSeVeTosf^d  advisability  of  routing  the  waterway  furtj 

WCrtfbAndabyRcomp0arrS0of1the  data  obtained  by  these  surveys  to  detenuj 

stfucting  fnewkatorw  J  fuUertoSd  by  ^hTtoUtoTtShlve  been  mentioned. 


uctmg  a  new  waterway  uuuim  mr^.  - 

68  Except  at  Belhaven,  as  noted,  there  are  no  railroad  terrrui) 
affecting  this  portion  of  the  waterway,  and  such  wharves  as  ex  f 
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r  local  use  only.  None  of  the  waterways  mentioned  are  subject  to 
j3shets,  and  no  questions  of  water  power  are  involved  in  this  water- 
ay.  The  waterways  involved  are  practically  nontidal,  the  elevation 
I  water  surface  being  influenced  by  winds. 

.  E.  Eveleth  Winslow, 

Lieut.  Col.,  Corps  of  Engineers. 

[First  indorsement.] 

Office  Division  Engineer,  Southeast  Division, 

June  30,  1913. 

>  the  Chief  of  Engineers. 

1*  We  have  here  a  great  many  different  routes,  each  possessing 
rtain  advantages  and  disadvantages  of  its  own.  They  have  been 
amined  at  different  times  and  under  different  circumstances  and 
Ith  different  degrees  of  thoroughness,  and  it  is  not  practical  to  make 
satisfactory  comparison  of  them  all.  Such  a  survey  should  now 
made  as  to  make  it  possible  to  find  out  which  is  the  best  route, 
things  considered.  First  cost  is  a  matter  of  prime  importance, 
e  shortness  of  the  route  is  also  another  important  consideration, 
ease  of  maintenance  is  another,  the  shelter  which  it  affords  another 
Id  all  these  things  can  only  be  told  by  a  survey  properly  planned 
’  the  purpose. 

2.  I  would  recommend  that  the  necessary  allotment  be  made  from 
e  appropriation  for  11  Examinations,  surveys,  and  contingencies.’ 7 

Dan  C.  Kingman, 

Colonel,  Corps  of  Engineers. 

[Third,  indorsement.] 

Board  of  Engineers  for  Rivers  and  Harbors, 

August  12,  1913. 

» the  Chief  of  Engineers,  United  States  Army. 

1.  For  reasons  stated  herein,  the  board  concurs  with  the  district 
icer  and  the  division  engineer  in  recommending  a  survey  in  order 
i  determine  the  advisability  of  a  change  in  location  of  this  waterway 
tween  Albemarle  Sound  and  Neuse  River. 

For  the  Board: 

W.  M.  Black, 

Colonel,  Corps  of  Engineers, 

Senior  Member  of  the  Board. 


RVEY  OF  INLAND  WATERWAY  FROM  NORFOLK,  VA.,  TO  BEAUFORT 

INLET,  N.  C. 

War  Department, 

Engineer  Office,  United  States  Army, 

Norfolk ,  Va.,  September  30 j  1914. 
om:  The  District  Engineer  Officer. 

:  The  Chief  of  Engineers,  United  States  Army 
(Through  the  Division  Engineer), 
bject:  Report  on  survey  on  change  in  route,  inland  waterway 
rom  Norfolk,  Va.,  to  Beaufort  Inlet,  N.  C. 

L  This  report  on  a  survey  is  submitted  in  compliance  with  the 
mrtment’s  instructions  dated  August  20,  1913,  and  is  supplemental 
the  report  submitted  by  this  office  under  date  of  June  28,  1913, 
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upon  a  pr  liminary  examination  made  in  accordance  with  the  fol 
lowing  provision  in  the  river  and  harbor  act  approved  March  4,  1913 

Inland  waterway  from  Norfolk,  Va.,  to  Beaufort  Inlet,  N  C  with  a  view  to  detca 
minino-  whether  there  should  be  any  change  in  that  part  of  the  route  from  Alhgatc 
River  "southwardly  to  the  Neuse  River  from  that  heretofore  recommended  m  Hone 
Document  No.  391,  Sixty-second  Congress,  second  session,  and  heretofore  adoptee 
and  whether  it  would  be  desirable  to  extend  the  route  from  Alligator  Paver  to  Pung 
River  thence  to  Goose  Creek,  thence  from  the  head  of  Goose  Creek  to  Jones  Ba;j 
and  thence  to  Neuse  River,  or  whether  any  modification  of  said  part  of  the  route 

desirable. 


2.  As  stated  in  the  report  on  preliminary  examination,  the  inlan 
waterway  from  Norfolk,  Va.,  to  Beaufort  Inlet,  N.  C.^  forms  par  c 
the  proposed  intracoastal  waterway  from  Boston,  Mass.,  to  the  i 
Grande,  which,  as  far  as  the  portion  of  the  route  between  Norfoll 
Va.  and  Albemarle  Sound,  N.  C.,  is  concerned,  has  been  formall 
adopted  by  Congress.  Appropriations  have  been  made  and  wor 

h&3  *  Thereare’  submitted  with  this  report  a  general  map  of  tb 
waterway  from  Norfolk,  Va.,  to  Beaufort  Inlet,  N  C  and  four  maps 
<dvin<r  in  detail  the  results  of  the  survey  upon  which  this  is  a  repor 
The  United  States  Coast  and  Geodetic  Survey  chart  No.  10  illustrat< 
in  a  general  way  the  territory  through  which  the  waterway  extend 
and  charts  NoSy  140,  142,  143,  144>,  and  1442  of  the  same  surv< 
show  in  considerable  detail  the  natural  waterways  utilized. 

4.  Throughout  this  report  all  depths  and  elevations  are  referri 
to  mean  low  water  and  all  quantities  are  place  measurement, 
bottom  width  of  90  feet  with  slopes  of  1  on  3  is  used  in  estimating  tl 
quantities  in  land  cuts.  Dredged  channels  m  narrow  rivers  are  giv. 
2  bottom  width  of  125  feet,  while  channels  in  wider  waters  are  giv. 
bottom  widths  of  200  and  250  feet,  with  side  slopes  of  1  on  3.  O 
foot  of  overdepth  has  been  allowed  in  all  computations  of  quan 
ties  of  excavation.  In  laying  out  curves  a  minimum  radius  of  2,0 

fe<5  ^Thereport  on  preliminary  examination  reviewed  the  history 
the  project  and  described  the  several  routes  which  have  been  pi 
posed  from  time  to  time.  For  convenience  m  study  and  discussu 
this  same  report  considered  the  waterway  m  the  following 

parts: 

(A)  Norfolk  to  Albemarle  Sound. 

(B)  Albemarle  Sound  to  the  line  of  Pamlico  River. 

(C)  Pamlico  River  to  Neuse  River. 

(D)  Neuse  River  to  Beaufort  Harbor. 

(E)  Beaufort  Harbor  to  the  ocean. 

6  As  the  routes  in  the  parts  designated  A,  D,  and  E  have  b< 
definitely  fixed  by  the  action  of  Congress  and  by  the  beginning 
acS  construetJn,  and  as  the .  item  in  .ge  yver  and  luirbor  ^ 
directing  the  examination,  specially  limits  it  to  the  pa 
route  between  the  Alligator  River  and  Neuse  River,  only  the  p 
Dons  of  the  waterway  included  under  B  and  C  have  been  examn 

and  surveyed.  _ _ _ _ 


i  Not  printed. 
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SECTION  B. 

7.  Section  B  extends  from  Albemarle  Sound  to  the  line  of  Pamlico 
liver.  As  stated  in  the  preliminary  examination  and  in  other 
'ports  previous  to  that,  there  already  exists  a  natural  water  route 
Lrough  this  section  proceeding  by  way  of  Croatan  and  Pamlico 
>unds  to  the  mouth  of  the  Pamlico  River.  There  are  a  number 
i  alternative  lines  which  proceed  up  the  wide  portion  of  the  Alli- 

i, tor  River.  From  the  head  of  the  wide  portion  of  the  Alligator 
iver  a‘number  of  lines  have  been  considered  through  the  remainder 

this  section,  but  of  all  of  these,  only  two  are  now  in  question; 
le  by  a  land  cut  to  Rose  Bay  and  then  down  this  river  to  Pamlico 
>und;  the  other  by  a  land  cut  to  Pungo  River  and  down  this  river 
Pamlico  River.  Of  these  two  mentioned  land  cuts,  the  former 
that  quoted  in  the  report  which  was  formally  adopted  by  Congress 
id  may  therefore  be  considered  as  the  adopted  route.  The  other 
the  one  named  in  the  act  directing  this  new  examination  and 
xvev. 

i8.  In  section  B  the  characteristics  of  the  first  or  Croatan  route 

j, n  be  obtained,  without  surveys,  from  Coast  Survey  data.  The 
nd  cut  from  Alligator  River  to  Rose  Bay  has  been  well  surveyed 
ime  years  ago,  and  the  surveys  in  this  section  at  the  present  time 
3re  therefore  restricted  to  the  determination  of  the  cost  of  an 
ivisable  line  from  the  Alligator  River  to  and  down  the  Pungo 
iver. 

9.  The  Croatan  route  has  at  present  a  least  available  depth  of 
>out  9  feet  and  depths  less  than  12  feet  (that  of  the  adopted  project) 
e  to  be  found  throughout  nearly  the  whole  length  of  Croatan  Sound 
id  across  what  is  known  as  Bluff  Shoal  in  Pamlico  Sound.  In 
•09  the  Board  of  Engineers  estimated  the  cost  of  providing  a  12- 
ot  channel  through  these  shoals  at  $183,380.  This  is  by  far  the 
.eapest  route. 

10.  However,  as  stated  in  the  preliminary  examination,  the  shoalest 
pths  are  found  in  Croatan  Sound,  where  the  sand  on  the  bottom 
ifts  rapidly  and  where  experience  has  shown  that  dredged  chan- 
ls  rapidly  disappear.  Furthermore,  vessels  following  this  route 
we  to  pass  through  the  whole  length  of  Pamlico  Sound  and  are 
uch  exposed  to  storms  there,  which  frequently  are  of  such  violence 

to  force  the  smaller  vessels  to  run  to  shelter. 

11.  On  account  of  this  exposure  and  the  probable  high  cost  of 
aintenance,  the  boards  which  have  considered  this  subject  have 
most  uniformly  reported  in  favor  of  a  more  protected  route  by 
ly  of  Alligator  River,  even  though  this  involved  a  land  cut. 

12.  The  Rose  Bay  and  the  Pungo  River  routes,  both  follow  the 
11  length  of  the  wider  course  of  the  Alligator  River.  The  Rose 
ly  route  involves  a  land  cut  about  26.3  miles  long.  In  Rose  Bay 
>elf  considerable  dredging  is  necessary. 

13.  The  land  cut  of  the  Pungo  River  route  is  20.2  miles  long  and 
ns  into  Wilkersons  Creek,  a  tributary  of  Pungo  River  on  the  east 
,nk.  This  creek  is  1,400  feet  wide  at  its  mouth,  where  it  has  a 
annel  depth  of  8£  feet,  but  above  the  mouth  both  the  depth  and 

idth  rapidly  decrease.  Pungo  River  is  navigable  for  25  miles 
l  ove  its  mouth  and  at  its  mouth  is  over  3  miles  wide  and  16  feet 
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deep.  Proceeding  up  the  river,  the  width  remains  almost  the  same 
for  some  12  or  15  miles,  and  the  least  depth  of  channel  is  12  feet 
Consequently,  in  Pungo  River  itself,  comparatively  little  dredging 
is  necessary,  and  if  this  route  be  chosen  vessels  while  in  this  rivei 
can  make  use  of  a  wide  and  fairly  deep  natural  channel. 

14.  A  comparison  of  the  costs  of  the  Rose  Bay  and  Pungo  Rivei 
routes  with  a  depth  of  12  feet  (the  project  depth  between  Albemarle 
Sound  and  Pamlico  River)  is  shown  in  the  tables  below,  and  it  is  t( 
be  observed  that  in  the  length  of  the  land  cut,  the  total  amount  o: 
dredging  necessary,  and  the  cost,  the  advantage  is  with  thd  Pung< 
River  route. 

ROSE  BAY  ROUTE. 


Dredging  in  Alligator  River . 
Cut  across  land  to  Rose  Bay 

Dredging  in  Rose  Bay . 

Cost  of  right  of  way . 

Bridges . 

Total . 


Length 
of  cuts 
(miles). 

Excavation. 

Cubic 

yards. 

Cost. 

18.4 

26.3 

3.9 

2,750,000 
11,991,000 
617,000 
i  2,600 

*330,00 
1,678,74 
74,04 
104, 0C 
30,  Of 

48.6 

15,358,000 

2,216,7? 

PUNGO  RIVER  ROUTE. 


Dredging  in  Alligator  River . 

Cut  across  land  to  Wilkersons  Creek . 

Dredging  in  Wilkersons  Creek  and  Pungo  River 

Cost  of  right  of  way . 

Bridges . 


20.8 

20.2 

3.1 


3,137,000 
10,671,000 
590,000 
i  1,969 


*376,4' 
1,493,9' 
70,  a 
59,  o: 
60, 0( 


Total 


44.1 


14,398,000 


2,060,21 


1  Acres. 


15.  With  regard  to  the  Pungo  River  land  cut,  the  following  shoul 
be  noted: 

A  line  was  surveyed  across  land  between  the  Alligator  River  an 
Pungo  River,  beginning  as  shown  on  the  accompanying  maps  nea 
Cypress  Point  on  the  Alligator  River,  3f  miles  above  Newport  New 
Point  and  terminating  at  Wilkersons  Creek  on  the  Pungo.  It  is  nc 
thought  advisable  to  begin  the  land  cut  farther  upstream  on  th 
Alligator  River,  for  the  river  soon  becomes  narrow  and  crooke 
beyond  the  above  point,  and  while  the  land  cut  could  be  shortened  b 
following  the  Alligator  River  farther  upstream,  the  total  length  ( 
the  route  would  be  increased.  Many  sharp  bends  in  the  river  woul 
have  to  be  straightened,  and,  as  the  land  lying  to  the  left  of  the  rive 
becomes  higher  as  one  travels  north,  deeper  and  more  expensive  cu 
would  result.  The  initial  point  chosen  is,  therefore,  considered  tl 
most  satisfactory  one  possible,  with  Pungo  River  near  Wilkersoi 
Creek  in  viewr  as  a  terminus  for  the  other  end  of  the  line. 

16.  The  land  cut  to  the  Pungo  River  thus  surveyed  consists  of 
single  tangent  20.2  miles  long,  having  a  bearing  of  about  sout 
67i°  west.  It  intersects  the  narrow  and  tortuous  but  navigab 
portion  of  the  Alligator  River  near  Kilkenney  Landing,  about  l 
miles  from  its  north  end.  The  line  lies  almost  entirely  in  woode 
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ramps,  and  its  elevation  varies  from  less  than  1  foot  above  mean 
w  water  in  the  Pungo  River  to  about  11.5  feet  above  this  plane. 

17.  Lines  of  levels  were  run  at  right  angles  to  the  mam  line  for  a 
Istance  of  3  miles  north  of  the  main  line  and  3  miles  south  of  the  main 
le.  It  has  been  ascertained  from  these  lines  of  levels  that  the 
ound  rises  slowly  north  of  the  line  laid  out  and  falls  slowly  on  the 
uth  side  of  the  line.  It  is  therefore  possible  that  a  more  economical 
xe  can  be  found  south  of  the  line  surveyed,  but  this  will  be  true  only 
the  saving  effected  by  passing  through  lower  ground  is  sufficient  to 
Fset  the  additional  cost  due  to  lengthening  the  line,  for,  as  before 
tated,  if  the  chosen  initial  point  on  the  Alligator  River  be  adhered 
,  the  line  surveyed  is  the  shortest  land  cut  possible.  The  land  cut 
rveyed  will,  however,  answer  for  purposes  of  estimating  the  cost 
the  Pungo  River  route  and  for  comparing  its  cost  with  the  Rose 

i y  route.  If  economies  can  be  effected  by  shifting  the  line  1,  2,  or 
miles  to  the  south,  this  can  be  done  after  the  choice  of  the  route  has 
en  made  and  before  the  beginning  of  actual  construction  work. 

SECTION  C. 

18.  Section  C  extends  fiom  the  line  of  Pamlico  River  to  a  point  on 
e  Neuse  River  off  the  mouth  of  Adams  Creek.  Throughout  this 
Lion  there  now  exists  a  line  by  a  natural  waterway  extending 
ound  Brant  Island  Lighthouse  and  thence  up  the  Neuse  River.  A 
3ond  possible  route  proceeds  from  the  Pamlico  River  to  the  Neuse 
ver  by  a  cut  near  Brant  Island,  through  the  long  spit  or  shoal  that 
tends  all  the  way  out  to  the  Ughthouse;  this  is  the  route  mentioned 
the  report  which  has  been  formally  adopted  by  Congress.  A  third 
>ernative  line  extends  from  the  Pamlico  Riger  up  Goose  Creek,  and 
ence  by  a  land  cut  to  Jones  Bay;  this  is  the  route  mentioned  in  the 
t  directing  the  present  examination  and  survey.  As  was  men- 
med  in  the  report  on  preliminary  examination,  this  land  cut  to 
nes  Bay  may  be  extended  through  to  Bay  River  with  some  evident 
vantages. 

19.  In  section  C  it  was  no!-  necessary  to  make  any  surveys  of  the 
e  around  the  lighthouse,  as  all  the  necessary  information  could  be 
tained  from  Coast  Survey  charts.  Information  was  also  alrea  dy 

hand  co  determine  the  cost  of  the  cut-off  across  the  shoal  near 
ant  Island.  Consequently,  the  surveys  in  this  section  were  re¬ 
acted  to  the  protected  route  from  Goose  Creek  to  Jones  Bay  and 
ence  to  Bay  Liver,  and  to  the  route  from  Bay  r  iver  across  land 
Broad  Creek. 

20.  If  the  above  route  around  the  lighthouse  be  taken,  no  work 
d  no  expense  is  necessary  in  this  section.  - 

21.  The  cost  of  the  second  alternative  line,  the  cut  across  the  shoal 
ar  Brant  Island  so  as  to  connect  Pamlico  1  iver  and  Neuse  I  iver, 
s  been  already  estimated  at  $54,000  for  the  12-foot  project. 

22.  The  land  forming  the  peninsula  between  the  Pamlico  and 
use  I7  ivers  is  cut  up  by  many  creeks,  rivers,  and  bays,  all  more  or 
s  navigable  and  so  situated  that  they  may  be  connected  by  short 
lals  requiring  comparatively  small  amounts  of  dredging.  Some 
these  streams  are  as  deep  as  the  project  now  under  consideration, 
feet,  while  others  will  require  some  dredging. 
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23.  Of  the  creeks  tributary  to  the  Pamlico  River,  the  most  desir¬ 
able  for  this  waterway  is  Goose  Creek,  and  this  creek  is  mentioned  in 
the  act  directing  this  examination  and  survey.  North  of  the  Neuse 
River  there  are  a  number  of  creeks  which  are  available  Jones  Bay, 
the  one  specified  in  the  act,  Bay  i  iver,  Broad  Creek,  and  others. 

24.  Goose  Creek  is  a  tributary  of  Pamlico  1  iver  on  its  south  side, 
about  7 Jr  miles  from  its  mouth.  It  is  a  nontidal  stream  and  its  banks 
are  low'and  marshy.  It  is  navigable  for  boats  drawing  6  feet  and 
less  to  a  distance  of  about  6  miles  above  its  mouth.  At  its  mouth 
it  is  about  4,400  feet  wide  and  13  feet  deep.  From  its  mouth  to  a 
point  1.4  miles  upstream,  where  it  is  about  3,000  feet  wide,  the 
channel  depths  gradually  decrease  from  13  to  11  feet.  From  the 
1.4-mile  point  to  a  point  3.5  miles  above  the  mouth  where  it  is  about 
2,200  feet  wide,  the  channel  depths  decrease  gradually  from  12  to  10 
feet;  and  from  the  3.5-mile  point  to  a  point  5.5  miles  above  the 
mouth,  where  the  stream  is  about  700  feet  wide,  the  channel  depths 
gradually  diminish  from  9  to  6.5  feet.  In  the  preliminary  location 
made  for  a  waterway  it  is  proposed  to  utilize  Goose  Creek  as  far  as 
the  5.5-mile  point,  wliere  a  land  line  about  1.6  miles  long  is  projected 

through  marsh  and  swamp  to  Jones  Bay. 

25.  For  a  12-foot  project,  the  amount  of  excavation  necessary  ir 
Goose  Creek  would  be  about  650,000  cubic  yards,  place  measurement 
at  an  estimated  cost  of  12  cents  per  cubic  yard,  or  a  total  of  $78,000 

The  length  of  cuts  would  be  5.4  miles. 

26.  About  1.6  miles  of  marsh  and  swamp  land  lie  between  Goos< 
Creek  and  the  head  of  Jones  Bay.  Two  lines  have  been  surveyet 
across  this  land.  One  of  these  lines  is  located  with  the  object  o 
terminating  the  sheltered  part  of  the  waterway  at  Jones  Bay  and  util 
izing  Pamlico  Sound  from  the  mouth  of  Jones  Bay  to  the  mouth  o 
Neuse  1  iver,  while  the  second  line  contemplates  carrying  the  shel 
tered  waterway  farther  south  to  Bay  !  iver  or  to  the  Neuse  ive 
and  crosses  Jones  Bay  near  its  head,  where  it  is  only  about  300  fee 

wide.  ,  £  ,, 

27.  The  first  of  these  lines,  which  is  the  more  easterly  ot  the  twc 

would  contain  640,000  cubic  yards,  place  measurement,  for  th| 
12-foot  project,  which,  at  14  cents  per  cubic  yard,  would  cost  $89,60j 
for  excavation.  The  length  of  this  land  cut  would  be  1.6  miles.  Jj 
a  right  of  way  800  feet  wide  were  purchased,  155  acres  of  land  woul 
have  to  be  acquired  at  an  estimated  cost  of  $30  per  acre,  or  total  cos 
of  $4  650  for  land.  One  drawbridge  would  be  required,  and  its  cos 
is  estimated  at  $30,000.  The  total  cost  of  this  land  cut  woul 

therefore  be  $124,250.  , 

28.  The  more  westerlv  of  the  two  lines  between  Goose  Greek  an 

Jones  Bay  is  also  1.6  pules  long.  It  would  require  641,000  cub 
yards  of  excavation,  at  an  estimated  cost  of  $89,740.  Rhe  cost  < 
right  of  way  would  be  $4,650.  One  drawbridge,  at  a  cost  of  $30,001 
would  be  required.  The  total  cost  of  this  line  would  therefore  tj 

$124,390.  ..  .  „  «  T 

29.  If  the  waterway  is  carried  to  Pamlico  Sound  by  way  oi  Jon 
Bay,  dredging  would  be  required  for  2.9  miles  in  Jones  Bay,  til 
amount  being  estimated  at  668,000  cubic  yards.  It  is  estimate 
that  the  cost  of  this  work  would  be  12  cents  per  cubic  yard,  whi<| 
would  place  the  total  cost  of  dredging  in  Jones  Bay  at  $80,160. 
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30.  The  outline  of  Jones  Bay  is  more  like  that  of  a  river  than  that 
f  a  bay,  and  like  all  the  other  tributaries  of  Pamlico  Sound  it  is  prac- 
ically  free  from  lunar  tides,  variations  in  the  height  of  its  water  sur- 
ace  being  almost  wholly  due  to  winds.  Its  current  is  feeble  and 
ery  often  no  current  whatever  exists.  With  the  exception  of  at 
ne  or  two  places  its  banks  are  low  and  marshy.  At  its  mouth  Jones 
Say  is  about  2J  miles  wide  with  a  channel  depth  of  16  feet.  One 
aile  above  its  mouth  it  is  8,000  feet  wide  with  a  least  depth  in  its 
hannel  of  14.2  feet  in  the  first  mile  above  the  mouth.  Two  miles 
hove  its  mouth  the  stream  is  7,000  feet  wide  and  the  depth  of  water 
a  its  second  mile  is  very  similar  to  the  depths  in  the  first  mile.  Three 
rules  above  its  mouth  the  stream  is  5,400  feet  wide,  and  the  channel 
.epth  in  the  third  mile  above  the  mouth  varies  from  13.4  to  11.4  feet, 
'our  miles  above  its  mouth  Jones  Bay  is  4,000  feet  wide,  and  in  the 
ourth  mile  above  its  mouth  the  depth  of  water  varies  between  11.6 
nd  5  feet.  Five  miles  above  its  mouth  is  the  small  village  of  Ho- 
ucken,  N.  C.  Here  the  stream  is  1,600  feet  wide,  and  the  channel 
epth  in  the  fifth  mile  above  its  mouth  varies  between  9  and  8  feet, 
'he  more  easterly  line  from  Goose  Creek,  discussed  above,  enters 
ones  Bay  5.7  miles  above  its  mouth.  Here  the  width  between  the 
anks  is  1,000  feet  and  the  channel  depth  6  feet.  The  more  westerly 
ne  from  Goose  Creek  crosses  Jones  Bay  5.9  miles  from  its  mouth, 
diere  the  width  between  banks  is  about  300  feet  and  the  channel 
epth  about  5  feet.  The  cost  of  making  this  short  crossing  is  esti- 
lated  at  $2,520. 

31.  A  short  distance  south  of  Jones  Bay  is  a  small  tributary  com— 
ig  from  Bay  River.  This  tributary  is  called  Beef  Creek,  and  it 
mpties  into  Gales  Creek,  which  itself  empties  into  Bay  River. 

32.  A  line  has  been  run  across  land  from  near  the  head  of  Jones 
iay  to  Beef  Creek.  This  line  is  about  1.2  miles  long  and  extends 
Trough  a  wooded  swamp  having  an  average  elevation  of  1  \  feet  above 
lean  low  water. 

33.  For  a  12-foot  project  this  land  cut  requires  the  excavation  of 
89,000  cubic  yards,  which  at  14  cents  per  cubic  yard,  would  cost 
68,460.  The  right  of  way  would  require  the  purchase  of  126  acres 
f  land,  at  $30  per  acre,  or  an  expenditure  of  $3,780  for  land.  No 
ridges  would  be  required  on  this  land  cut,  for  no  roads  are  crossed, 
he  total  estimated  cost  of  this  land  cut  is  $72,240. 

34.  After  leaving  the  land  cut,  the  line  surveyed  /  follows  Beef 
reek  for  a  distance  of  0.5  mile  to  its  junction  with  Gales  Creek, 
-eef  Creek  has  an  average  width  of  about  350  feet,  and  its  average 
liannel  depth  is  about  5  feet.  After  leaving  Beef  Creek,  the  route 
irveyed  follows  Gales  Creek  for  1.4  miles  to  its  mouth  and  into 
»ay  River.  This  portion  of  Gales  Creek  has  an  average  width  of 
bout  1,000  feet  and  an  average  channel  depth  of  about  8.5  feet. 

35.  The  amount  of  dredging  which  would  be  required  in  Beef  and 
ales  Creeks  for  a  12-foot  project  would  be  454,000  cubic  yards,  and 
ould  probably  cost  $54,480.  If  Bay  River  be  followed  to  the  Neuse 
Iver,  no  other  dredging  is  necessary. 

36.  Bay  River  is  a  tributary  of  Pamlico  Sound  at  its  western  end. 
:  is  practically  nontidal,  carries  no  sediment,  and  has  but  little 
irrent.  Its  channel  is  wide  and  fairly  straight  and  it  offers  no 
ifiiculties  to  navigation.  It  is  two  miles  wide  at  its  mouth,  at 
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which  point  it  has  a  channel  depth  of  19  feet.  Two  miles  above  its 
mouth,  it  is  1.5  miles  wide  and  at  this  point  has  a  natural  channe] 
depth  of  21  feet.  Four  miles  above  its  mouth  at  the  intersection  ol 
Gales  Creek,  it  is  again  about  two  miles  wide  and  has  a  minimum 
channel  depth  of  13  feet.  Bay  River  has  railroad  communication  at 
Yandemere,  N.  C.,  a  village  8.5  miles  above  its  mouth,  where  $ 
branch  line  of  the  Atlantic  Coast  Line  Railway  has  a  terminal. 

37.  If,  instead  of  proceeding  down  Bay  River  to  the  Neuse  River 
it  be  desired  to  proceed  from  Bay  River  to  the  Neuse  River  at  the 
mouth  of  Adams  Creek  by  a  more  direct  and  sheltered  route,  stil 
another  cut-off  may  be  made. 

38.  This  other  cut-off  proceeds  from  Bay  River  up  a  tributary 

called  Bonners  Bay,  and  a  tributary  of  the  latter  called  Spring 
Creek,  thence  by  a  short  land  cut  to  Green  Creek,  thence  into  Broac 
Creek  and  down  Broad  Creek  to  the  Neuse  River.  This  route  woul( 
require  no  dredging  in  the  crossing  of  Bay  River.  , 

39.  By  this  route,  Bonners  Bay  is  used  for  a  distance  of  1.6  milei 
to  Spring  Creek.  Spring  Creek  is  then  followed  for  0.9  mile  to  i 
point  on  land,  the  beginning  of  another  short  cut  across  land.  Botl 
Bonners  Bay  and  Spring  Creek  have  low  marshy  banks  and  hav 
very  little  current.  They  are  practically  non  tidal  and  carry  n« 
sediment.  Bonners  Bay  is  about  1.5  miles  wide  at  its  mouth,  an< 
about  0.5  mile  wide  where  Spring  Creek  flows  into  it.  The  natura 
depth  of  water  in  Bonners  Bay  and  Spring  Creek  is  between  13.5  an< 
8.5  feet,  but  the  channel  is  winding  and  difficult  to  follow. 

40.  For  the  12-foot  project,  dredging  would  be  required  for  a  dis 
tance  of  2.3  miles  in  Bonners  Bay  and  Spring  Creek.  A  total  o 
384,000  cubic  yards  would  have  to  be  removed  from  the  two  streams 
and  at  12  cents  per  cubic  yard  the  cost  of  this  would  be  $46,080. 

41.  In  order  to  connect  the  waters  of  Bonners  Bay  and  Sprin 

Creek  with  those  tributary  to  Neuse  River,  it  is  necessary  to  make 
cut  across  land  2  miles  long.  With  this  object  in  view  a  line  has  bee 
surveyed  between  Spring  Creek  and  Green  Creek.  It  passes  throug 
a  thinly  wooded  swamp  and  some  marsh.  The  elevation  of  tb 
ground  is  about  3  feet  above  mean  low  water.  The  excavation  fc 
this  land  cut  would  be  844,000  cubic  yards  for  a  12-foot  project  whicl 
at  14  cents  per  cubic  yard,  would  cost  $118,160  for  excavation.  Fc 
right  of  way  191  acres  of  land  would  have  to  be  purchased  at  $30  pc 
acre,  or  at  a  cost  for  land  of  $5,730.  The  total  cost  of  this  land  ci 
for  the  12-foot  project  would  therefore  be  $123,890.  i 

42.  In  order  to  reach  deep  water  in  Neuse  River,  after  leaving  tl 
southern  extremity  of  the  land  cut,  dredging  is  necessary  in  a  pa: 
of  Green  Creek,  at  the  mouth  of  Broad  Creek,  and  near  the  north  bah 
of  Neuse  River.  The  total  length  of  this  dredging  would  be  2 
miles.  The  amount  of  material  to  be  dredged  would  be  468,000  cub 
yards  which,  at  12  cents  per  cubic  yard,  would  cost  $36,160. 

43.  Green  Creek  is  a  tributary  of  Broad  Creek,  near  its  mouth,  ar 
Broad  Creek  empties  into  the  Neuse  River  on  its  north  side  4.5  mil- 
above  its  mouth.  Both  of  these  creeks  are  similar  in  natural  cha 
acteristics  to  the  streams  flowing  into  Pamlico  Sound.  They  a 
practically  nontidal  and  have  little  current  in  them;  they  carry  i 
sediment  and  are  bordered  by  low  marshy  banks.  Green  Creek 
350  feet  wide  and  4  feet  deep  at  the  point  where  the  land  line  fro  i. 
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rnners  Bay  and  Spring  Creek  intersects  it.  The  route  surveyed  fol- 
vs  it  for  0.8  mile  to  its  junction  with  Broad  Creek,  0.9  mile  from  the 
xith  of  the  latter.  The  mouth  of  Broad  Creek  is  4,000  feet  wide, 
d  the  channel  depth  in  the  part  utilized  by  the  waterway  diminishes 
^dually  from  11  to  8.5  feet.  After  leaving  Broad  Creek  0.3  mile 
dredging  would  be  required  in  Reuse  River  to  reach  a  natural  depth 
12  feet. 

44.  In  order  to  facilitate  consideration  of  the  relative  costs  of  the 
Dtected  portions  of  the  waterway  between  the  Pamlico  and  Reuse 
vers,  the  costs  of  the  three  possible  inland  routes  beginning  at  the 
>uth  of  Goose  Creek  are  given  below: 

'he  shortest  and  cheapest  of  these  is  the  route  beginning  at  the  mouth  of  Goose 
ek  and  entering  Pamlico  Sound  through  Jones  Bay.  Its  total  cost  is  $282,410. 

'he  cost  of  the  protected  waterway  from  the  mouth  of  Goose  Creek  to  the  mouth  of 
r  River,  involving  two  land  cuts,  would  be  $331,630. 

'he  cost  of  the  protected  waterway  from  the  mouth  of  Goose  Creek  to  the  Neuse 
rer  at  the  mouth  of  Broad  Creek,  including  three  land  cuts,  would  be  $557,760. 

15.  It  will  thus  be  seen  that  in  section  C  we  have  as  alternatives 
5  open  and  exposed  route  outside  of  the  lighthouse,  the  slightly 
3  exposed  cut-off  route  through  Brant  Island  Shoal,  and  the  well- 
>  tec  ted  routes  proceeding  up  Goose  Creek  and  extending  thence  by 
b  two,  or  three  land  cuts,  as  maw  be  considered  desirable,  to  Jones 
y,  Bay  River,  and  Broad  Creek,  respectively. 

COMBINATION  OF  ROUTES. 

:6.  There  have  been  discussed  above  the  different  alternative 
tes  in  sections  B  and  C,  and  while  the  choice  of  routes  in  one 
tion  is  theoretically  independent  of  that  in  the  other,  nevertheless 
re  are  certain  conditions  which  make  the  choice  of  route  in  one 
tion  dependent  to  some  extent  upon  that  chosen  for  the  other. 

(•  Thus  ii  the  open  and  unprotected  Croatan  route  be  selected  in 
tion  B,  there  is  no  reason  why  the  open  route  around  the  lighthouse 
uld  not  be  chosen  in  section  C,  for  the  part  of  the  Reuse  River 
d  in  section  C  is  no  more  exposed  than  that  of  Pamlico  Sound  in 
"ion  B,  and  the  length  of  unprotected  route  in  section  C  is  much 
rter  than  in  section  B. 

8.  Likewise  if  the  cut-off  route  bj7  Brant  Island  be  chosen  for 
Jon  C,  it  makes  the  Rose  Bay  route  the  proper  one  in  section  B, 
there  can  be  no  reason  for  cutting  across  the  shoal  near  Brant 
nd  and  then  proceeding  back  and  up  Pamlico  Sound  in  section  B; 

[•  use  with  the  cut-off  route  in  section  C  there  can  be  no  ques- 
i  as  between  the  Rose  Bay  and  the  Pungo  River  routes  in  section 
Re  difference  in  the  total  length  of  the  Rose  Bay  line  being  more 

jn  sufficient  to  offset  its  slight  excess  in  cost  over  the  Pun°’o  River 

te.  & 

9.  I  urthermore,  if  any  one  of  the  Goose  Creek  routes  be  selected 
section  C,  it  would  follow  naturally  that  the  Pungo  River  route 
ild  be  used  in  section  B  for  the  reason  that  the  mouth  of  the  Pungo 
er  is  nearly  opposite  the  mouth  of  Goose  Creek,  and  from  Goose 
3k  the  line  up  through  Pungo  River  is  both  shorter  and  cheaper 
a  the  line  up  through  Rose  Bay. 

p.  Pi  e,  therefore,  have  by  combining  the  alternatives  in  sections 
nd  C  really  three  through  routes:  First,  the  open  route  from 
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Croatan  to  Pamlico  Sound  outside  the  lighthouse  and  up  the  Neus 
River;  second,  the  line  through  Alligator  River  and  out  throug 
Rose  Bav  and  thence  through  the  cut  by  Brant  Island  and  up  tl 
Neuse  River  (this  is  the  present  adopted  route) ;  and  third,  the  lir 
from  Alligator  to  Pungo  Rivers  and  thence  up  Goose  Creek  and  them 
across  by  one  or  more  land  cuts  to  the  Neuse  (this  is  the  route  spi 
daily  mentioned  in  the  act  directing  the  present  examination  ar 


survey).  ,  .  .  „  , 

51.  The  following  table  shows  the  characteristics  ol  these  ditterei 

routes,  the  total  lengths  being  measured  from  a  common  point  : 
Albemarle  Sound  off  the  mouth  of  North  River  to  a  common  pop 
in  Neuse  River  off  the  mouth  of  Adams  Creek: 


Total  length . miles. . 

Length  of  dredged  cuts . do — 

Length  of  land  cuts . do.... 

Length  in  exposed  waters  of  Pamlico 
Sound  and  lo  ver  Neuse  and  Pamlico 

Rivers . miles.. 

Estimated  cost . 

Estimated  cost  of  maintenance . 


Open  route 
via 

Croatan 

and 

Pamlico 

Sounds. 

Rose  Bay- 
route  and 
via  cut-off 
near  Brant 
Island. 

Routes  via  Pungo  River  and 
Goose  Creek. 

Jones  Bay 
line. 

Bay  River 
line 

Broac 

Creek 

line. 

117 

97 

115 

115 

1 

8.4 

23.3 

32.2 

31.3 

■ 

None. 

26.3 

21.8 

23 

82 

23 

12 

8 

N< 

$183,320 

$2,270,780 

$2,342,660 

$2,391,880 

$2,618 

$50,000 

$50,000 

$40,000 

$40,000 

$50 

COMPARISON  OF  ROUTES. 


52.  Of  the  alternative  through  routes  mentioned  in  the  precedi 
table,  the  open  route  through  Croatan  and  Pamlico  Sounds  and 
Rose  Bay  route  have  previously  been  considered  by  several  boar 

53.  The  Croatan-Pamlico  Sound  route  is  much  exposed  through 
its  entire  length.  Pamlico  Sound  is  very  wide,  the  shores  low,  i 
consequently  its  waters  are  exposed  to  the  full  effect  of  storm  i 
winds,  and  the  water  is  very  frequently  much  too  rough  lor  sn 
boats.  On  account  of  this  exposure  the  different  boards  that  A 
considered  the  subject  have  almost  unanimously  recommende< 
protected  route  through  Alligator  River,  even  at  an  increase  in  c 
of  the  waterway  of  approximately  $2,000,000;  and  of  the  two  A 
gator  River  routes  named — the  Rose  Bay  and  the  Pungo  Rive 
the  Rose  Bay  has  usually  been  preferred,  but  always  in  connect 
with  a  route  continuing  southwardly  down  Pamlico  Sound. 

54.  No  board  has  given  any  consideration  to  any  of  the  Go 
Creek  lines,  though,  as  a  separate  proposition  and  independent!; 
the  inland  wateiway  proper,  the  question  of  a  canal  from  lam 
River  to  Neuse  River  by  way  of  Goose  Creek  has  been  reported  u 


unfavorably.  •  ^  ,  ,T 

55.  If  the  present  adopted  route  by  way  oi  Rose  Bay,  and  tin 

down  Pamlico  Sound  and  through  the  cut-off  near  Brant  Islam 
Neuse  River  be  definitely  retained,  vessels  for  a  distance  of  ova 
miles  from  the  time  they  leave  the  mouth  of  Rose  Bay  until  1 
get  up  well  in  the  Neuse  River,  will  be  exposed  to  easterly  sto 
and  waves  having  considerable  fetch.  This  means  for  small  ve* 
much  delay  and  danger.  In  fact,  it  is  the  great  length  oi  exp 
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ters  that  has  given  rise  to  the  agitation  for  a  change  in  route,  which 
ulted  in  a  provision  being  inserted  in  the  river  and  harbor  act 
ecting  the  present  examination  and  survey. 

>6.  In  section  B  the  different  boards  of  officers  have  preferred  a 
itected  route  over  the  exposed  route  at  a  cost  of  approximately 
000,000,  and  this  preference  has  been  approved  by  Congress, 
alogy  would  therefore  naturally  lead  to  the  conclusion  that  a  pro- 
ted  route  should  be  chosen  for  the  remaining  distance,  especially 
se  the  cost  of  the  most  thoroughly  protected  of  the  possible  routes 
ess  than  one-third  of  the  amount  paid  for  protection  in  section  B. 
other  words,  the  same  reasons  that  have  lead  to  the  adoption  of 
protected  route  in  section  B  would  operate  to  cause  one  of  the 
Dse  Creek  routes  to  be  chosen  in  section  C. 

•7.  Of  the  three  possible  Goose  Creek  hues — namely,  the  Jones  Bay, 
V  River,  and  Broad  Creek  lines — the  second  is  preferable  to  the  first 
ause,  though  the  difference  in  cost  is  very  small,  the  amount  of 
tection  gained  is  considerable  and  the  navigation  of  vessels  in  the 
urally  broad  channels  of  Bay  River  will  be  much  easier  than  in  the 
dged  channels  of  Jones  Bay. 

8.  Of  the  three  possible  Goose  Creek  routes  it  appears  to  me  that 
Broad  Creek  one  is  by  far  the  best.  It  does  away  absolutely  with 
r  exposure  of  vessels  in  Pamlico  Sound  or  in  the  wider  part  of 
ise  River.  The  total  length  of  the  line  is  several  miles  shorter  than 
ier  of  the  other  alternative  Goose  Creek  lines  and  is  only  about  15 
es  longer  than  the  exposed  Rose  Bay  route.  The  excess  of  its  cost 
r  that  of  the  Rose  Bay  route  is  only  about  15  per  cent  of  the  cost 
the  waterway  between  Albemarle  Sound  and  Neuse  River,  and 
y  about  6i  per  cent  of  the  cost  of  the  entire  waterway  from  Norfolk 
ieaufort. 

9.  I  therefore  recommend  that  a  change  be  made  in  the  adopted 
te  for  the  inland  waterway  and  that  instead  of  the  Rose  Bay  line, 
low  formally  adopted,  the  Pungo  River-Goose  Creek-Broad  Creek 
,  as  above  described,  be  selected.  The  estimated  cost  between 
emarle  Sound  and  Neuse  River  is  $2,618,010  and  the  estimated 
ual  maintenance  $50,000. 

0.  The  cost  of  the  line  from  Albemarle  Sound  to  Neuse  River  is 
>n  in  the  project  adopted  by  Congress  as  $2,270,780,  which  amount 
udes  the  Brant  Island  Shoal  cut,  and  the  total  cost  of  the  water- 
is  $5,401,580.  This  change  in  the  line  makes  an  increase  of 
7,230,  and  makes  the  total  estimated  cost  of  the  waterway 
48,810.  •  J 

E.  Eveleth  Winslow, 

Lieut.  Col.,  Corps  of  Engineers. 

[First  indorsement.] 


Office  Division  Engineer, 

Southeast  Division, 

November  5 ,  191 4. 

me  Chief  of  Engineers. 


Referring  to  comparison  of  Rose  Bay  cut-off  and  Broad  Creek 
7  the  difference  in  protection  may  be  worth  the  difference  in  cost, 
,230,  though  this  represents  an  annual  interest  charge  at  3  per 
*  $10,416.90.  This  line  is,  however,  4.8  miles  longer.  This  is 
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the  most  expensive  of  the  protected  routes  via  Goose  Creek  an< 
reduces  the  length  of  channel  in  exposed  routes  from  23  miles  ti 
0  mile.  In  other  words,  to  avoid  this  23  miles  of  exposure,  15  mile 
more  travel  is  required  and  a  yearly  interest  charge  of  about  $50i 
per  mile  of  exposure  saved  is  added. 

2.  Assuming  for  the  moment  that  this  is  worth  while,  I  will  no^ 
compare  the  other  two  less  costly  variants  (Jones  Bay  and  Bay  Rive 
lines)  of  the  Goose  Creek  route  with  this  most  expensive  one  vi 
Broad  Creek.  Fiist,  it  will  be  noted  that  the  annual  maintenanc 
is  given  as  $40,000  for  each  of  these  two  as  against  $50,000  for  th 
Broad  Creek  route.  The  difference  in  cost  between  the  Jones  Ba 
and  Broad  Creek  routes  is  $275,350,  which  at  3  per  cent  gives  a 
interest  charge  of  $8,260.50.  This,  added  to  the  difference  in  annui 
maintenance,  gives  $18,260  as  the  annual  cost  to  save  12  miles  < 
exposed  water  or  $1,500  per  mile  per  year.  As  between  the  Ba 
River  line  and  the  Broad  Creek  line  the  difference  in  cost  is  $226, 12< 
which  at  3  per  cent  gives  an  interest  charge  of  $6,783.60.  Thii 
added  to  the  $10,000  saving  in  maintenance  of  Bay  River  over  tt 
Broad  Creek  route,  gives  $16,783.60  as  the  annual  cost  of  avoidin 
8  miles  of  exposed  water,  or  over  $2,000  per  mile  per  year.  It  shoul 
be  remembered  that  as  an  offset  to  this  large  difference  in  costs  tl 
Broad  Creek  line  is  about  3.2  miles  shorter  in  absolute  length. 

3.  A  similar  comparison  between  Jones  Bay  line  and  Bay  River  lir 
gives:  Difference  in  cost  in  favor  of  Jones  Bay  line,  $49,220,  whid 
at  3  per  cent,  gives  an  interest  charge  of  $1,476.60,  or  $370  per  mi 
per  year  to  save  4  miles  of  exposed  water. 

4.  Considering  the  relative  difference  in  costs  of  the  Goose  Cm 
routes  as  shown  above,  I  recommend  the  Bay  River  line.  It  shou 
be  noted  that  the  8  miles  of  exposed  water  is  the  8  miles  most  pr 
tected  of  the  open  water  included  in  all  except  the  Broad  Creek  rout 
and  but  little  more  exposed  than  the  few  remaining  miles  by  all  rout 
to  Adams  Creek. 

W.  C.  Langfitt, 
Colonel,  Corj)s  of  Engineers. 


[For  Report  of  the  Board  of  Engineers  for  Rivers  and  Harbors  < 
survey,  see  page  3.] 
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